Noradrenaline-induced lipolysis in adipose tissue is suppressed at hibernation temperatures in ground squirrels.
Responsiveness of white adipose tissue (WAT) and brown adipose tissue (BAT) from hibernating and nonhibernating golden-mantled ground squirrels (Spermophilus lateralis) to the lipolytic action of the sympathetic neurotransmitter, noradrenaline, was tested in vitro at temperatures characteristic of deep torpor (5 degrees C) and euthermia (37 degrees C). Noradrenaline-stimulated lipolysis, as indicated by WAT glycerol release, of tissue from hibernating ground squirrels was six- to ten-fold greater at 37 degrees C than at 5 degrees C. Noradrenaline was ineffective in increasing lipolysis at 5 degrees C. Noradrenaline-stimulated lipolysis in BAT was similarly suppressed at 5 degrees C. Noradrenaline-stimulated lipolysis was little affected by temperature change below approximately 15 degrees C but strongly correlated with temperature above approximately 15 degrees C. Noradrenaline-induced lipolysis of WAT from nonhibernating and hibernating ground squirrels did not differ at an incubation temperature of 5 degrees C. We conclude that noradrenaline-stimulated WAT lipolytic activity is markedly suppressed at the low temperatures characteristic of deep torpor and that there is no 'hibernation-specific' adaptation of WAT to enhance its responsiveness to noradrenaline at low tissue temperatures. Temperature dependence of noradrenaline-stimulated lipolysis may in part account for the shift from lipid to carbohydrate metabolism during the earliest stage of arousal from deep torpor.